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OPTIMIZATION ON BEARING CAPACITY AND DUCTILITY OF COLD-
FORMED THIN-WALLED STEEL FLEXURAL MEMBER
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(1. College of Civil Engineering, Hu’nan University, Changsha 410082, China;
2. China Ministry of Education Key Laboratory of Building Safety and Energy Efficiency, Hu’nan University, Changsha 410082, China)

Abstract: It aims to improve the bearing capacity and ductility of CFS members by changing the cross-sectional
dimensions. An experimentally validated model generated in finite element code ABAQUS is utilized to study the
flexural capacity and ductility of channel with web and flange stiffeners and configuration with web stiffener and
folded flanges in different section dimensions. Then, the relationships between the section dimensions and
optimization criterions (flexural capacity and ductility) are analyzed respectively, and geometrical dimensions of
these sections are optimized using ANNSs (artificial neural networks) and GA (genetic algorithm). The optimal
section dimensions are obtained by TOPSIS (technique for ordering preferences by similarity to ideal solution)
and the formulas for designing optimally section dimensions are presented. For the cold-formed thin-walled steel
member with the thickness of 1.5 mm, it is demonstrated that: bearing capacity can be improved by increasing the
web height in a certain range, and ductility can be improved by using smaller flat flange width, the measure of
adding stiffeners can slightly increase the flexural capacity and significantly increase the ductility. Configuration
with web stiffener and folded flanges has better mechanical properties among the studied cross sections.
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Table 3 Cross-sectional dimensions corresponding to the maximum bearing capacity or ductility
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B Mk 19.36 1.81 - — — 15 50 240
AR S S I £)
Hmax 17.99 3.17 — — — 25 55 210
Max 21.43 1.72 15 50 39 - - 192
[ J
Hmax 18.09 3.21 23 54 48 - - 150
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0.5 H w,=0.5, Wy =04 H w,=0.6, W, =03 H
W,=0.7, b Wy st AR B IRLE, W2 R
BUE . AN [FACE T # i R Bl WAk 4, XA
AR, et AR R, i HO& SR 3 ok
SN A TTIANG U D WAR S 512 d i 2%

Jy itk — 5 % FE ANNs-GA B8 [ ks B2,
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Table 4 Optimum solution of the structures predicted by ANNs-GA models for the different optimization scenarios

EEA1] BUE[W), W,] A IMOAN-m)  JEVE RSy Hiddmm  PiR%e/mm  FHRGfmm  Hillcmm  RZb/mm B A/mm
[0.50.5] 17.99 3.17 — — — 25 55 210
b ) [0.40.6] 17.99 3.17 — — — 25 55 210
[0.30.7] 17.99 3.17 — — — 25 55 210
[0.50.5] 18.09 3.21 23 54 48 — — 150
i nshir g [0.40.6] 18.09 321 23 54 48 - - 150
[0.30.7] 18.09 321 23 54 48 — — 150
x5 UEEESHRESEARS. EHEXTEE
Table 5 Comparison of bearing capacity and ductility between the optimized sections and the commercial section
M u
AR A MI(KNm) M o) TEVE R K P

DAL TR T I 2 18.02 1.22 3.20 3.14

A2 47 B 3 G if 18.12 123 3.23 3.17

T M br e T 14.73 1.00 1.02 1.00
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